Direct monitoring of in vivo ER stress during the development of insulin resistance with ER stress-activated indicator transgenic mice.
Type 2 diabetes is one of the most prevalent and serious metabolic diseases in the world, and insulin resistance and pancreatic beta-cell dysfunction are the hallmarks of the disease. It has been suggested that endoplasmic reticulum (ER) stress is provoked under diabetic conditions and is possibly involved in the development of insulin resistance. In this study, using ER stress-activated indicator (ERAI) transgenic mice which express green fluorescent protein (GFP) under ER stress conditions, we directly monitored in vivo ER stress in various insulin target tissues such as liver, fat, and muscle in diabetic mice with insulin resistance induced by high fat and high sucrose (HF/HS) diet treatment. In the liver of the ERAI transgenic mice, ERAI fluorescence activity was clearly observed as early as after 4 weeks of HF/HS diet treatment, whereas it was not detected at all in the fat and muscle even after 12 weeks of HF/HS diet treatment. These results suggest that induction of ER stress is associated with the development of insulin resistance and that ER stress in the liver may facilitate the development of insulin resistance in the whole body. This is the first report to directly monitor in vivo ER stress in various insulin target tissues during the development of insulin resistance. In addition, our present results suggest that ERAI transgenic mice are very useful for evaluating in vivo ER stress, especially in the liver, during the development of insulin resistance.